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(54) PRINTED BOARD AND METHOD FOR BORING ITS HOLE WITH LASER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve producibility of a conduction hole processing 
and realize high reliability by improvement of conductivity, by forming a metallic layer of 
low heat conduction and low boiling point in a conductor layer surface in the middle, at a 
side wherein a conduction hole for interlayer conduction is processed. 
SOLUTION: In a printed board 102, zinc platings 101a, 101b are applied to both sides of a 
copper foil lb which is a conductor layer held between insulation layers 2a, 2b and a 
metallic layer is formed. Zinc used for the zinc platings 101a, 101b is a metal of low heat 
conductivity and low boiling point. Therefore, when laser beam is cast on zinc to fuse zinc, 
a surface thereof vaporizes and an irradiation part alone can be removed. That is, zinc is 
vaporized during hole making processing by laser irradiation and a trouble of insulation 
layer residue can be eliminated by forming a metallic layer (zinc) of low heat conductivity 
and low boiling point in a surface of an intermediate conductor layer (copper foil lb), by 
plating at a side of the printed board 102 wherein a through- hole is provided. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The printed circuit board which carries out the laminating of a conductor layer and the insulating layer by turns, and 
is characterized by forming the metal layer which is low-fever conduction and has a low-boiling point property in the middle 
conductor-layer front face of the side which processes the flow hole which makes it flow through between layers in the printed 
circuit board which forms a circuit pattern in the aforementioned conductor layer. 

[Claim 2] The metal layer which is the aforementioned low-fever conduction and has a low-boiling point property is a printed 
circuit board according to claim 1 characterized by being zinc. 

[Claim 3] The laser punching method of a printed circuit board of carrying out the laminating of the conductor layer and 
insulating layer which are characterized by providing the following by turns, carrying out spot irradiation of the laser beam 
near the focal position to the printed circuit board which formed the circuit pattern in the conductor layer, and breaking a 
microscopic small hole in the insulating layer between the middle conductor layers of the aforementioned printed circuit 
board. The 1st process which forms in the front face of the aforementioned conductor layer the metal layer which is low-fever 
conduction and has a low-boiling point property. The 2nd process which carries out spot irradiation of the laser beam which 
has heat energy required to evaporate the aforementioned metal layer front face, and removes the aforementioned insulating 
layer. 

[Claim 4] The metal layer which is the aforementioned low-fever conduction and has a low-boiling point property is the laser 
punching method of the printed circuit board according to claim 3 characterized by being zinc. 



[Translation done.] 



http://www4JpdlJpo.goJp/cgi-bin/tran_web_cgLeije 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the laser punching method of the printed circuit 
board which ends the very detailed flow hole (a buyer hole, through hole) which makes it flow through between layers using a 
laser process, and a printed circuit board in the printed circuit board of two or more layers. 
[0002] 

[Description of the Prior Art] Conventionally, the laminating of a conductor layer and the insulating layer is carried out by 
turns, and the laser punching method of a printed circuit board of breaking a very detailed flow hole in the printed circuit 
board in which the circuit pattern was formed is learned. The composition and its punching method of the printed circuit 
board in this former are explained with reference to drawing 6 and drawing 7 . 

[0003] Drawing 6 is the cross section showing the laminated structure of the printed circuit board of two or more layers in the 
former, la, lb, and lc are copper foil as a conductor layer, and are formed by the film (10-20 micrometers). Moreover, 2a and 
2b are the insulating layers which used a glass fiber strengthening epoxy resin (GARAEPO) or polyimide resin. 
Insulating-layer 2a carries out the laminating of a conductor layer and the insulating layer by turns between copper foil la and 
copper foil lb like insulating-layer 2b between copper foil lb and copper foil lc so that it may illustrate. Moreover, usually, 
before punching processing, a copper foil portion is beforehand removed to the copper foil la and lc on the front face of a 
printed circuit board by etching processing more greatly than the diameter of punching by the laser beam (flow hole), and 
Holes 601a and 601b are established in it. 

[0004] Next, to the printed circuit board which carried out the laminating as mentioned above, a laser beam is irradiated at a 
hole 601a portion, and a flow hole is processed. This processing method and a processing state are shown in drawing 7 . The 
hole processing portion 703 is made to condense a laser beam 701 with a lens 702, as shown in drawing 7 . Insulating-layer 2a 
is removed by the power intensity and the diameter of a spot of a laser beam at this time. That is, insulating-layer 2a 
evaporates with the heat energy of a laser beam in an instant. Consequently, hole 704a is formed like illustration. Moreover, 
hole 704c is formed by the same method. 

[0005] By the way, the following are indicated as reference technical reference about punching processing of a printed circuit 
board. For example, in JP,56- 144890, A and JP,58-218387,A, the low-boiling point matter is arranged on the processing 
section, a laser beam is irradiated by this matter, the gas which evaporates explosively is used, and eliminating the discard 
produced at the time of processing is indicated. Moreover, in JP,3-171610,A, using zinc as a material which will evaporate if 
a laser beam is irradiated (sublimation) is indicated. Furthermore, using copper foil as an electrical conducting material of a 
laminated circuit board is indicated by JP,6-335790,A. 
[0006] 

[Problem(s) to be Solved by the Invention] however, since thermal conductivity is high although copper foil lb is a film if a 
Prior art as shown above is suited, heat will escape at the time of laser beam machining, and ****** 705a and 705b will 
remain in a hole bottom portion, without fully performing processing Since these ****** 705a and 705b were insulating 
layers, another processing process will need to remove and there was a trouble of checking improvement in productivity. 
[0007] The result to which copper foil lb (about 18 micrometers) carried out punching processing by laser beam irradiation to 
insulating-layer 2a (20-30 micrometers) as shown in drawing 8 when adding furthermore, Since ****** 705a existed in the 
hole bottom side even if ****** 705a with a thickness of 1-2 micrometers remained and it formed the conductor 801 with 
chemical plating etc. in the state with this, there was also a trouble of the ability not to make it flow through copper foil la and 
copper foil lb. 

[CCC8] I:: case this invention is nadc ir. view of the above ar.d ends a flow hole in the printed circuit board of two or mere 
layers, it aims at acquiring the printed circuit board which the productivity of flow hole processing in a printed circuit board is 
raised, and realizes hiVh-reliability by the flow disposition top, and its laser punching method by offering the printed circuit 
board in which ****** does not remain, and its processing method. 
[0009] 

[Means for Solving the Problem] If it is in the printed circuit board concerning this invention in order to attain the 
above-mentioned purpose, the laminating of a conductor layer and the insulating layer is carried out by turns, and the metal 
layer which is low-fever conduction and has a low-boiling point property is formed in the middle conductor-layer front face of 
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the side which processes the flow hole which makes it flow through between layers in the printed circuit board which forms a 
circuit pattern in the aforementioned conductor layer. 

[0010] On the front face of the middle conductor layer of the side which processes a flow hole, namely, by low-fever 
conduction And in case a laser beam is irradiated and a very detailed hole is processed by forming the metal layer which has a 
low-boiling point property, while an insulating layer evaporates in an instant The front face of the metal layer which has the 
above-mentioned property established between the insulating layer and conductor layer evaporates, and a printed circuit board 
possible [ removing **** of a hole bottom portion completely ] can be offered. 

[001 1] If it is in the printed circuit board concerning the next invention, let the metal layer which is the aforementioned 
low-fever conduction and has a low-boiling point property be zinc. 

[0012] On the front face of the middle conductor layer of the side which processes the flow hole which makes it flow through 
between layers, namely, by low-fever conduction And in case a laser beam is irradiated and a very detailed hole is processed 
by using the zinc which has a low-boiling point property, while an insulating layer evaporates in an instant The front face of 
the metal layer which has the above-mentioned property established between the insulating layer and conductor layer 
evaporates, and it becomes possible to remove **** of a hole bottom portion completely. 

[0013] If it is in the laser punching method of the printed circuit board concerning the next invention As opposed to the 
printed circuit board which carried out the laminating of a conductor layer and the insulating layer by turns, and formed the 
circuit pattern in the conductor layer In the laser punching method of a printed circuit board of carrying out spot irradiation of 
the laser beam near the focal position, and breaking a microscopic small hole in the insulating layer between the middle 
conductor layers of the aforementioned printed circuit board on the front face of the aforementioned conductor layer by 
low-fever conduction And spot irradiation of the 1st process which forms the metal layer which has a low-boiling point 
property, and the laser beam which has heat energy required to evaporate the aforementioned metal layer front face is carried 
out, and the 2nd process which removes the aforementioned insulating layer is included. 

[0014] That is, by forming the metal layer which is low- fever conduction and has a low-boiling point property on the surface 
of a conductor layer, carrying out spot irradiation of the laser beam which has energy required to evaporate a metal layer front 
face, and removing an insulating layer, the metal layer front face of a hole bottom portion evaporates to some extent, and 
becomes possible [ removing completely **** which was easy to produce into the portion of a bottom conventionally ]. 
[00 1 5] If it is in the laser punching method of the printed circuit board concerning the next invention, let the metal layer 
which is the aforementioned low-fever conduction and has a low-boiling point property be zinc. 

[0016] On the front face of the middle conductor layer of the side which processes the flow hole which makes it flow through 
between layers, namely, by low-fever conduction And in case a laser beam is irradiated and a very detailed hole is processed 
by using the zinc which has a low-boiling point property, while an insulating layer evaporates in an instant The front face of 
the metal layer which has the above-mentioned property established between the insulating layer and conductor layer 
evaporates, and the possible processing method of removing **** of a hole bottom portion completely is realized. 
[0017] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of the printed circuit board concerning this invention and 
its laser punching method is explained in detail with reference to an accompanying drawing. In addition, in each drawing of 
the gestalt of this operation, the same sign as the sign used by the Prior art about the same functional element as the 
conventional example is attached, and the explanation is omitted. 

[0018] Drawing 1 is the cross section showing the laminated structure of the printed circuit board concerning the gestalt of 
operation. This printed circuit board 102 forms in the vertical side of copper foil lb as a middle conductor layer the metal 
layer of the galvanization 101a and 101b which has low- fever conduction and a low-boiling point property, respectively to the 
printed circuit board shown in drawing 6 of the conventional example mentioned above. That is, galvanization 101a and 101b 
is given to both sides of copper foil lb which is the conductor layer inserted into insulating layers 2a and 2b, and a metal layer 
is formed. In addition, although galvanization 101a and 101b was given to both sides of copper foil lb in this example, since 
what is necessary is just to galvanize corresponding to a punching side if needed that is, it does not restrict to this. 
[0019] While the zinc used for galvanization 101a and 101b is a good conductor, thermal conductivity especially has 
97kcal/mhdegreeC, the boiling point has the property of 906 degreeC, and heat conduction is a low and typical metal with the 
low boiling point in a metal. Moreover, thermal conductivity has 332kcal/mhdegreeC and, as for the copper used for copper 
foil lb, the boiling point has the property of 2600 degreeC. When these both thermal conductivity and the boiling point are 
compared, zincky thermal conductivity is about 1/3, and the boiling point 1 [ about ] / 3 to copper. 

[0020] Therefore, if the laser beam of suitable power (heat energy) to melt zinc is irradiated at zinc, it will become possible 
for the front face to evaporate and to remove only an irradiation portion. That is, by forming low-fever conduction and a 
low-bciling point metal layer (zinc) in the middle conductor-layer (copper foil lb) front face of the side which prepares the 
through hole of a printed circuit beard 1C2 by plating, zinc is evaporated at the time of punching processing by laser beam 
irradiation, and it becomes possible to make the fault that **** of an insulating layer icmains cancel. 
[0021] The example of punching processing for next establishing a buyer hole (through hole) in the printed circuit board 102 
by which the laminating was carried out like above-mentioned drawing 1 is explained. 

[0022] Drawing 2 is explanatory drawing showing the punching processing state concerning the gestalt of operation. Here, a 
printed circuit board 102 is set near the focal position of a lens 702, a laser beam 701 is condensed with a lens 702, and the 
case where punching processing is performed is shown. 
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[0023] The portion by which punching processing of the copper foil la of printed circuit board 102 front face is carried out is 
beforehand removed by etching etc. If spot irradiation of the laser beam is carried out in this state at insulating-layer 2a, since 
insulating-layer 2a is an epoxy resin or polyimide resin, it evaporates and becomes melting and gas 103 as shown in drawing 2 
in an instant, and it will be emitted outside and the portion will serve as a hole. Although the side with galvanization 101a 
near copper foil lb which is a conductor layer does not evaporate at this time, a front face serves as gas 103 and the side by 
which the laser beam was irradiated is emitted outside. Although **** generated in the former arises on the surface of zinc 
temporarily simultaneously, the base 104 of a hole is flown by zincky evaporation, and is removed completely. 
[0024] Therefore, the front face of galvanization 101 evaporates and punching (buyer hole) of a printed circuit board 102 is 
processed in the state where it dented for a while. Since the zinc used for galvanization 101 is a good conductor, it flows 
through the base 104 of this hole in low electric resistance enough to copper foil lb. 

[0025] Drawing 3 is the enlarged view showing the example of hole processing in drawing 2 , and the cross section to which 
(a) expanded the detailed state immediately after hole processing, and (b) are the cross sections to which the state after the 
after treatment for a hole was expanded. As stated also in advance, if laser beam irradiation is carried out, the hole which is 
predetermined as shown in drawing 3 (a) will be formed in the printed circuit board 102 which carried out the laminating like 
drawing 1 . ****** is removed completely, a front face evaporates, and the base 104 of this hole is processed where the layer 
front face of galvanization 101a is dented for a while. 

[0026] After performing hole processing of drawing 3 (a), a conductor 801 is formed in a part for the hole of copper foil la 
and galvanization 101a with chemical plating etc. It can be made to flow through copper foil la and copper foil lb which arc 
a conductor layer by this completely through galvanization 101a. 

[0027] The example which forms the multilayer printed circuit board which next carried out the laminating of a conductor 
layer / galvanization and a middle conductor layer / the insulating layer based on the same procedure as the above-mentioned, 
and forms a buyer hole in the printed circuit board is explained. 

[0028] Drawing 4 is the cross section showing the example of buyer hole formation of the multilayer printed board 
concerning the gestalt of operation (1). As shown in drawing 4 , as a printed circuit board first in the lower layer of 
conductor-layer la which is the 1st conductor layer Insulating-layer 2a, The laminating of the galvanization 101a is carried 
out between insulating-layer 2a and copper foil lb which is the 2nd conductor layer. The laminating of the galvanization 101c 
is carried out to the lower layer of conductor-layer lb between insulating-layer 2b, insulating-layer 2b, and copper foil lc that 
is the 3rd conductor layer, and the laminating of 10 Id of the galvanization is carried out to insulating-layer 2c between Id of 
copper foil which is the 4th conductor layer. In addition, insulating-layer 2a consists of a glass fiber strengthening epoxy resin 
layer (GARAEPO layer) or a polyimide layer. 

[0029] Next, when forming the hole 401 which flows through copper foil la and copper foil lc, like the above-mentioned, 
spot irradiation of the laser beam is carried out to the front face of galvanization 101c of the 2nd layer, and hole processing is 
performed. Moreover, when forming the hole 402 which flows through copper foil la and Id of copper foil, similarly, spot 
irradiation of the laser beam is carried out to the front face of 10 Id of galvanization of the 3rd layer, and hole processing is 
performed. Then, a conductor 801 is formed in the surface portions of copper foil la and galvanization 101c, and the surface 
portions of copper foil la and 1 Old of galvanization with chemical plating etc., and it is made to flow completely to each 
holes 401 and 402. 

[0030] Drawing 5 is the cross section showing the example of buyer hole formation of the multilayer printed board 
concerning the gestalt of operation (2), and shows the 2nd layer and 3rd layer about the example which forms three layers of 
through holes simultaneously in one buyer hole. First, the printed circuit board which consists of the 1st conductor layer - the 
4th conductor layer is formed like drawing 4 . Then, a larger hole is usually broken in insulating-layer 2a, and drilling is 
performed to the 2nd time to the copper foil lc surface portion which is the 3rd conductor layer by extracting the beam 
diameter of a laser beam further and carrying out optical irradiation from the time of hole processing of insulating-layer 2a, to 
insulating-layer 2b. Furthermore, in order to make the flow of a punching portion perfect, a conductor 801 is formed in a 
galvanization 101c surface portion with chemical plating etc. from a copper foil la edge. Thereby, a hole (buyer hole) 501 is 
obtained. 

[003 1] Moreover, as other methods of replacing with the above-mentioned punching processing method, the hole of copper 
foil lb of the 2nd conductor-layer eye is made smaller than the 1st conductor-layer eye, and a buyer hole may be formed by 
one laser beam irradiation. By using this method, it can become possible to carry out like the case where the number of 
simultaneous drilling of a multilayer printed circuit board is one, and processability can improve, and floor to floor time can 
be shortened. Furthermore, the hole of the copper foil of two or more layers is made small as it becomes a lower layer, and it 
is also possible to perform drilling for two or more of the layers easily by one laser beam irradiation. 
[0032] Here, the gestalt of implementation of this invention described above is summarized. When irradiating a laser beam at 
a printed circuit board and performing hole processing, the zinc which is low-fever conduction of the front face of the copper 
foil which is a conductor layer by the side of laser beam irradiation, and is a low-boiling point metal is first formed by plating, 
and the laser beam of a predetermined power intensity and diameter of a spot is irradiated there. Since it evaporates by this 
laser radiation since zinc itself is its low-fever conduction and low-boiling point, and **** of an insulating layer is blown 
away, it is lost that **** remains in the bottom of a hole. 

[0033] Moreover, since zinc has the property of a good conductor, the copper foil which is a conductor layer, and a perfect 
flow can be taken. Therefore, since conductivity is secured while processing efficiency improves, since a troublesome 
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processing process becomes unnecessary in the former of removing ****** after punching by laser beam irradiation, the 

outstanding effect that a reliable buyer hole (through hole) can be formed is acquired. 

[0034] 

[Effect of the Invention] As explained above, according to the printed circuit board concerning this invention, on the front 
face of the middle conductor layer of the side which processes a flow hole by low-fever conduction And in case a laser beam 
is irradiated and a very detailed hole is processed in the process which processes the next flow hole by forming the metal layer 
which has a low-boiling point property, while an insulating layer evaporates in an instant Since the front face of the metal 
layer which has the above-mentioned property established between the insulating layer and conductor layer evaporates and 
**** of a hole bottom portion can be removed completely, Since the metal layer which another process for removing **** 
becomes unnecessary, and whose productivity improves, and does not have **** has flowed completely in the middle 
conductor layer, good conductivity is obtained, and reliability improves. 

[0035] According to the printed circuit board concerning the next invention, on the front face of the middle conductor layer of 
the side which processes the flow hole which makes it flow through between layers by low-fever conduction And in case a 
laser beam is irradiated and a very detailed hole is processed by using the zinc which has a low-boiling point property, while 
an insulating layer evaporates in an instant, the front face of the metal layer which has the above-mentioned property 
established between the insulating layer and conductor layer evaporates, and **** of a hole bottom portion can be removed 
completely. 

[00361 According to the laser punching method of the printed circuit board concerning the next invention, on the surface of a 
conductor layer by low-fever conduction And by forming the metal layer which has a low-boiling point property, carrying out 
spot irradiation of the laser beam which has energy required to evaporate a metal layer front face, and removing an insulating 
layer Since **** which the metal layer front face of a hole bottom portion evaporates to some extent, and tended to produce 
into the portion of a bottom conventionally can be removed completely, Since the metal layer which another process for 
removing **** becomes unnecessary, and whose productivity improves, and does not have **** has flowed completely in the 
middle conductor layer, good conductivity is obtained, and reliability improves. 

[0037] According to the laser punching method of the printed circuit board concerning the next invention, on the front face of 
the middle conductor layer of the side which processes the flow hole which makes it flow through between layers by 
low-fever conduction And in case a laser beam is irradiated and a very detailed hole is processed by using the zinc which has 
a low-boiling point property, while an insulating layer evaporates in an instant The front face of the metal layer which has the 
above-mentioned property established between the insulating layer and conductor layer evaporates, and the possible 
processing method of removing **** 0 f a hole bottom portion completely is realized. 
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both sides of a copper foil lb which is a conductor layer 
held between 

insulation layers 2a, 2b and a metallic layer is formed. 
Zinc used for the 

zinc platings 101a, 101b is a metal of low heat 
conductivity and low boiling 

point. Therefore, when laser beam is cast on zinc to fuse 
zinc, a surface 

thereof vaporizes and an irradiation part alone can be 
removed. That is, zinc 

is vaporized during hole making processing by laser 
irradiation and a trouble 

of insulation layer residue can be eliminated by forming a 
metallic layer 

(zinc) of low heat conductivity and low boiling point in a 
surface of an 

intermediate conductor layer (copper foil lb) , by plating 
at a side of the 

printed board 102 wherein a through- hole is provided. 
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